Signal transduction by bFGF, but not TGF beta 1, involves arachidonic acid metabolism in endothelial cells.
We investigated the stimulation of early cellular events resulting from the interaction of the growth factor basic FGF (bFGF) and of the growth inhibitor transforming growth factor beta-type 1 (TGF beta 1), with their specific receptors on bovine endothelial cells. At mitogenic concentrations, bFGF stimulated the rapid release of arachidonic acid and its metabolites from (3H)-arachidonic acid labeled cells. When arachidonic acid metabolism was stimulated by addition of the calcium ionophore A23187, the effect of bFGF was amplified. Nordihydroguaïaretic acid, an inhibitor of the lipoxygenase pathway of arachidonic acid metabolism, decreased the mitogenic effect of bFGF, whereas indomethacin, an inhibitor of the cyclooxygenase pathway, was ineffective. These findings suggest that metabolism of arachidonic acid to lipoxygenase products may be necessary for the mitogenic effect of bFGF. Basic FGF did not stimulate the production of inositol phosphates from cells labelled with myo-(2-3H)-inositol nor did it induce calcium mobilization, as measured by fura-2 fluorescence, indicating that bFGF does not activate phosphoinositide-specific phospholipase C in endothelial cells, but rather, that bFGF-induced arachidonic acid metabolism is mediated by another phospholipase. TGF beta 1, which inhibits basal and bFGF-induced endothelial cell growth, had no effect on arachidonic acid metabolism and inositol phosphate formation and did not prevent bFGF-induced arachidonic acid metabolism. These results suggest that the inhibitory action of TGF beta 1 on endothelial cell growth occurs through different mechanisms.